Sensitive Listeria spp. immunoassay based on europium(III) nanoparticulate labels using time-resolved fluorescence.
Listeria spp. are Gram-positive rod shaped bacteria found universally in the environment. Pathogenic Listeria monocytogenes is seldom harmful to healthy adults, but can cause serious disease, listeriosis, especially to pregnant women, neonates, and elderly or immunocompromised people. Conventional methods for screening Listeria in food samples are time consuming and laborious, involving the use of a range of liquid media and plate cultures. In the current study, the total analysis time was shortened by employing a sensitive Listeria assay, which was able to detect the bacteria in low concentrations. Sensitivity of the sandwich immunoassay was substantially improved by utilizing europium(III)-chelate containing latex nanoparticles as tracers. Each 107 nm nanoparticle contained approximately 31000 europium(III)-chelates which enhanced the specific activity of the label. The sensitive nanoparticulate immunoassay developed for Listeria spp. was performed in one-step and two-step formats. One-step assay was notably faster, 15 min, and simpler to execute having analytical sensitivity of 300 CFU/ml and a dynamic range of three orders of magnitude. The sensitivity, 20 CFU/ml, of the 4 h two-step assay clearly exceeded that of the one-step assay, and the dynamic range was nearly five orders of magnitude. Food and environmental samples were measured against a commercial L. monocytogenes immunoassay with good correlation. The developed sensitive assay enabled shorter sample enrichment times and, therefore, faster analysis of Listeria spp. Obviously the detection of several other bacteria can also be enhanced by applying the nanoparticle assay technology.